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[0 0 0 1 1 

^--«f7^-X, E (electrically)- 7 a. -X. T >^ "7 a. -X^ t'cO/^Jf 
nfzib(DV^~XU^\i-^m\^. -e<7)T-'- ^<7)|ziiilS&(C:feV/>-cy X^&tmi-gjx- 

10 0 0 2] 

#2»^*a[lIS&I*lt;(±. i&^^iiJ^. lJif^mEE>tt'<7)|*|g|5[l]lf&<7)Siif^HMi-;|,T-- 
^> ^^UIsll^l^<7)^^-fc;i/^i!:-^-t->g>7'ci6<7)>; ^^^^v^Tt--^, ^77° ID. $ 
-t^a.';-r^T'-:J'^rt'=S:iEtii"'&/^<6tw, 7 a. - X^^^:^^ h'(7)^fi^'|4^ ^ 'J * 

[0 0 0 3 1 

7^-XllIS&-e(±, ^m<7)7i-X^T-75^'b^>5. 7 jL-X-t -7 h tz i ^) . 
«b<7)7"- ^ ^ie'it1--l>o 7j--X^T-^. E-7i-X, T >-^7i-X4^ t-com^fi^t:: 



10 0 0 4 1 

Lt&^L. 7i-X#i^tc, E-7i-X, T>^7i-X^i:-~(;)m^6<Jt;7'n^- 

10 0 0 5] 

<7)Mf{i. ^n^r-^AT-'-^^T>f-7^-X^THfB'li$-ti-^>lhtcj; 19 
^ (^«^) ^^^f-r-So -O^i-^, yn^^^AT-'-^S^ ( "0" Xfi "1" ) ^m^B^ 
[0 0 0 6] 

[0 0 0 7] 

L^-L. ^<7)J:^^«^(;LT^. ^£{±\ ±^L;t J: ^ jfcte^^MI^T'f&^-t^y 'TX 

«<7)ii;^OiIS i: o T L i 9 o 
[0 0 0 8] 

^-Xm^ii^htii^-y =L-X^-j =L-X-7^uh LT^^L. v7 h Pv^^^ffl 

v^^ C <!: J; 0 . 7 ^i. -Xt"'- ^ ?r 7 ^ -X-^^^ n;i^t> D R AMv :^ n (c^^-f ^ 
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[0 0 0 91 

^nM^mm^-^iz-^: < 4^ -5, i ^ ^Jii-^t; li . ^ ^ - y 7° > ^* y ^ X 

10 0 1 01 

o 

11 #^2002-133895 -tl^^ 
[#N#lt:5:Mll Michael R. Ouellette, Darren L. Anand, and Peter Jakobsen, "S 
hared Fuse Macro for Multiple Embedded Memory Devices with Redundancy", IEEE 
2001 Custom Integrated Circuits Conference 

l0^Wf:^M2] T. C. May and M. H. Woods, IEEE Trans. Electron Devices ED-2 
6, 2 (1979) 

[$mWf:Scm3] J. F. Ziegler and W. A. Lanford, SCIENCE 206. 776 (1979) 
[H^O^^l 

[0 0 1 1 1 

<DM,ii^-mm:^'^^^nx\^>^^y!)-^fzo 

10 0 12 1 

n^h. m'&^^x^i^ y^m^xm'^tzT-'9i)^^^ir^ti:t'<Dmmi)^^zfzt^[i^ c 
[lis ^ is^-r o^^i 

[00131 
[00141 
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[0 0 15] 

. mtiy y^mm^m'0'r;h^ y^r-^ 7 ^ ^ v^sij^nis&^iix^o Bfrie^ y ^■r' 
10 0 16] 

fTiE$nyt:Hui2-r*-^'^. miE^ y f-UKt^v '^(^f^, MIS^ «9 fllE $ 

fifzmtzr- \>zm^\^^xnUU^<r>mmzm-t ^^^WC^^^i^f 0 . i:v^9 xx > 7':0^'b 

10 0 1 7] 
[0 0 18] 

*|§^Ol?IJ M :b >5. ^*#:*»|DlK KXiXkt. 7 ^ - X*i=- ^<7)^»|&14^ ^ V 

t^cDmm-h^^Ctzh^'Q^'oXi,^ Z.fi^miEX^hfz>^^ iE?|tc, -y ■fm\'^(r>^^w 

[0 0 19] 

-5) o 

[0 0 2 0] 

1 . mM 

i-^f-'-'^ (:t7'v 3 ^^T"-^) , :^'^'}m^^<DT-^t)v^tk.m-t^tzib(r>')Vy'5ry 
[0 0 2 1 ] 

COJ: 9 ^Hlj^i: LTti, ^Jx.{i\ lim<7)7i-X*^5i-ib#fi£$tL>2> 7 h 

^^mi^-mm^^iz^^^xmrn-r 
[0022] 

Xl5ll^^^t>M<^aj$nfcT-'-:^(±. V y-^-lill^JC^ .yf-$n'l)75^ 7 y finite T-{i. 
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[0 0 2 31 

tX-<Dl^mmS^iz^ mnr'-^<7)§^^inB\ir^fzi6<Dm^m (Decoder) . Xli. 
it^ (Encoder) ^i"^ , ifz. 't<0^mi^^iZ^ m*) r- imiE-t ^ 

fzt^<Dm'OnliEM^ (Error correction circuit) ^^tM^^o 
I 0 0 2 4 1 

[0 0 2 5] 

2 . ^te^aj 
(1) 

m 1 fi. DR AMt S R AM75^~zg«$nf^#2i^SI»IallE&<7)fai^^LTv^So 
[0 0 2 6] 

■^y yi Ol*ItC{i. -^Jx-tf, 4o<^^^'; 7*0 .y (DRAMl, DRAM 2, SRA 
Ml, SRAM 2) IkV^y ^-Xy'-u y y (FUSE PROM) ifW.W.'&f^ho #^ ^ 
•;rny^' (DRAMl, DRAM 2, SRAMl, SRAM 2) li. v7bl/v;^^S 
R^^LTV^^o 7i-X7o-;'^' (FUSE PROM) ^-<bf?c<^^iiJ -r- ^ {±, 

^><^';rn7i? (DRAMl, DRAM 2, SRAMl, SRAM 2) |*I<7)v'7hUv 
S Rt;|g3i$tL^o 
[0 0 2 7 ] 

[0 0 2 81 

(2) 

Iii2:?5.r;^"iii3 i±, mi (oy ^-xyu -y (fuse prom) o— ^^^LTv>>g> 

o 

m2<7ymXU. N-f'-V^-^VMOS h7>->'X^TR 1 1 , T R I 2 RXfTy^y a.-X 
*T-C 1 l7i^ m?J^^T-VDDi:^g^^i^V S S tor^tcit^ijti^lt^^x^o T>^7^ 
-X^^C 1 1 (±, MO S h 7 > vX ^ T R 1 1 , T R 1 2 (^miZ^m^tl^o T y^y 
^-X^T-Cl 1 (i, -^JxJf. +^^^°v^ol6^tMM^^lJffl L-cynX^Ar-'-^ ^fe 
1i-t-^iS''f y<0^<7)tr*/2>o 7-y^liIMLA 1 1 t±. T>^7^-X#i^C 1 1 ^tc 

[0 0 2 91 

ma <7)^-e{±, N^A'^^;^MOS h^^vx^j'Tr i, tr 2st/T>f-7a.-x^^^ 
ci7&^ ^a^^T-vDD^^^^Tv s s torBmie?ijt::^^$tL-?,o t>^-7^-x^ 

T-C 1 {±. MO S b 9 > v;^ ^ T R 1 , TR 2 <nmz^^%^:bo ttz. N -f- ^ :t- 71^ M O 
S h7>yx^TR 3, TR 4RlfTy^y ^-Xmi-C 2 ma^^T- V D D 
i^V S S i:(7)rBlt;ii:^iJt^^^t$ti^o Ty^ya.-Xmi^C2li. mos hyyi^'^^r 
R3, TR4 0Wt^«M$n-5>o 
[0 0 3 01 

ry'f-y :^-xm=fc I , C2{±. ^^^^'y 9 (Dmm.wMm.'^mmLxy'u 

<7>M ( "0" Xf± "1" ) ICIdC-C, T>^7a.-X^T-C 1 , C 2(7)^ ■t,(^v^■r:M>6— 
T-C 1, C 2o^tfl:lio^^:^# <T-^-S>/ii6. m^iiiLmzisif^=i>y^u-9 1 3H 
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[0 0 3 1 1 

(3) mB&fk 

[0 0 3 2] 

y^-Xyu y F U S E P R0M|^<7) 1 -t .y h (1 y^-X-t y h) ^<r>y^-X 
^T-FUSE. ^^J-eii. 81®co-7 ^-X^^F U S Eti. -^Jx-ff^ y y'Wli'f'^M^tx 

•2) o 

[0 0 3 31 

8fiO-7i-X^T-F U S E;<)^^>M<J^ai$n^ Vi-Xr^-^ti, 9 y EIK L A T C 
Hi;^ -y-f-^tL/^f^, $5iifH^(T R AN S R AT I ON AREA X) (3|£ii$n-5.o 
v^-g^T-'-^ti. teji#5l^(T R AN S R AT I ON AREA X) ^^SLT, #fgr 
n y B L O C.K\^<Dmmm^ 1 5 {CA:^J$^X-?>o ^mX'li^ y y-^^Ej^ L A T C H (i, 
1-ty h^S-^^^i-X^T-FU S EHitl&LT. 8 IS^lt <b*iTv^^o 

[0 0 3 4] 

^t^rn-y^BLOCKti, 121 1 ^ V -j-n y ^' (DRAMl, DR 

AM2. SRAMl, SRAM2) (D ^ ib<D l^zmmi- ^ t LX i> L. M^^lt. ^ 

[0 0 3 5] 

^Jx.(S\ ^N°'7-:t>B#{i, ^^-Xr-'-^'ti. 8'|@<7)7i-X^i^F U S E;6^ib|%<^m 
^ti. t--^^ 9-y^|lIIE&LATCHtC9y-f-$tL7tf^. ^it^l^{TRANS R AT I O 
N AREA X) \Z^^%^^^ Ummfh\ 5fi. -^JAtf. 9 f-glj^L A T C H H 7 y 
■5^ ^ :}x Tt: V i - X T-'- ^ ^o' V - T . ^ y -/Wf^O^:*:^^ ^ llff -f" o 
[0 0 3 6] 

(4) ^ 1 mMm 

[0 0 3 7] 

la 5 <± . m\ \z m ^ ^ ^m^mtrnm^ ^ l r ^ „ 

Z.(r>'^%^mm.mmt. DR AM<h S R AM;^>^ll«$;}xf>;^^ Urlf^L S I ^ 
[0 0 3 8] 

^ y n 0 -^Ox-tS'. 4 oo^ ^ -y (DRAMl, DRAM 2, SRA 

Ml, SRAM2) IkUy :i.-Xyu y ^ (FUSE PROM) $ ^-2. o ^ 

')yu'y^ (DRAMl, DRAM 2, SRAMl, SRAM 2) {i. 'yy YVVX^ ^ 
R ^r^LTv^^o 
[0 0 3 9] 

7-^^-Xrn-y^ (FUSE PROM) 75-'bf%<^m $ t-'- ^ fi. ^ 'j 7 n -y 
^ (DRAMl, DRAM 2, SRAMl, SRAM 2) v 7 v ^ S R tC^gii 

[0 0 4 0] 

^^X. %\'UMmx\t. 7^-Xlilj^F U S E P R 0M|*|O-7i-X^^H{i, ^ 
^it^titzr- ^y A-t:ho ttz. « ^ ^ XtS^II^ L^v- <b tL-S "7 ^ - 

Xrnyi> (FUSE PROM) (Dliit}^:^-hm^JJlzy s^-Xt^- ^:^^Xt)^fi^ ^ 

')yu'y^ (DRAMl) <r>xti^iX'(Dumm^<r>m^ik(o^'i^\,z, r-^<Dm^^^^ 
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[0 0 4 1 ] 

^Oiot;. -yi-Xdlg&F U S E P R OM|*|<7D-7a.-X^T-t^{i:> -^ffc$ n7t:•7■' 
-XT-*-i'7&5A:^^tL^>^"J rn y i> (DRAMl) <7)XPg|5^tcie®i-.|,o ^<D^^ 
. 7:x-X|iIif&FU S E PROM75^^f?!^ffi$ti'&-r--^f±, r^-^'fk$n7tT-'-^<h^ 

10 0 4 2] 

^it^o ^<D'ik. -e<7)7 JL-Xr-'-^li. 7 y ^ill^L ATC HtC7 y ^$^^o 
[0 0 4 3] 

m±<7)J: 9 ^fllfiKtiJ: ()> 7^-X|a]i^F U S E P R OM75^fblI<^{il$^x^ 7^-X 
10 0 4 4] 

116 (i, 7i-XT-*-^'<^^^^^^^Lrv^-2>o 
[0 0 4 51 

[0 0 4 61 

7 Ji-Xrn y F U S E P R 0MI*I<7> 1 -t y h ( 1 7 a. -X-fe y b ) 7 - X 
*^=-FUSE, ^^Jtr{i. 1 21i0 7a.-X^T-FU S E(i, ■^Jx.(i\ -f- y ^iftf^co^:*: 

[0 0 4 7] 

^15lJ-e{±. 8 tf y hoynX^ Ax- ^ Hamming Code (IE?tt;(±. MM 

Hamming t^-^) tc i ^m^itL. \ 2 \£ y Y(D^^m^t LT. 1 2 ISO 7 ^ - X^T" 

FusE^3#g^i^T-v^<l,o 

[0 0 4 81 

t^eoT. i^ljxtf. /^°7-^>B#^I, 7i-X^^FU S E/^^^f^^ffi^n^T-'-^fi. 
l?#'fb$:iX7'cl 2lfy hOr'-^'-e^t). ^(Dm^it^ixfzT"- ^ {t. $SiiMg&(TRA 
NSRATION AREA X) ^^SLT. ^I-^tll 1 U A;': ^ tL >!, o 
[0 0 4 9] 

m^tffl l-eti. 1 2 If -y h<7)T-'-^7^)5 8 E~y hOr-'-^{C^I-^$tL^o ^LT. ^I"^ 
$tL7t:8 If y h*?)^'-^;^*^ ^t^Xn -y^^BLOCKl^lO^ y L A T C H ^ y -f- 

^iXi>o ^^J-e{±, 7 -y^ill^L ATCH{i, ^I-f-^ ti^c 8 If y Y <Dr- kZt^JBLX ^ 
d,mWL^'thfiX\^^^o 
[0 0 5 01 

^f^Xn -7 iJ' B L O C K(±, mk.^i. H 5 <7)^ Xn (DRAMl, DR 
AM2, SRAMl, S R AM2 ) cod t)<7) 1 oH:tS^-t-^ <!: LT<) ct L. aJcv^i. p< 
^ 'J Xo y |*itc^075-#;fc-t>5> ^Xv- a ^IS^ilK^. :^*!l$:M/::p< ^ >; -t;PT 
i+fD-r^ vy rv'y^mm-:ru -y :^-et <tv^o 

[0 0 5 1 1 

^miill^l5t±. -^Jx-ff. 7 y-f-lall^L ATCHi;9 •y^$:Mfc-7a.-XT-'-^(i^c? 
v^T. ^ y Xi?if'^(^*:$:^^^^t'^|ltf-r*o 
[0 0 5 2] 

^<^)J:dt;, m^M^JT'ti. ?^-tfb$:h./cT-*-^^7^-Xm^^FU S ElcXn^^^ 
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7 y^lUjf&L ATCHH7 -y-f-^tLSitfltrtc. ^g-^SIl 1 tiJ: »9 ^"f-^ tt-^o 
[0 0 5 3] 

t^EoT. igt;, ^o.-X^^^F U S E<7)M01475Mg:< . :7 - X^T" F U S E (O ^ <7) 
^OTi-Ti^iELv^T'-^ ^i^itLTv^^v^i#>^, $t>iz{±. 7i-X^^=-FU S £75^^^.;^*^ 

[0 0 5 4] 

(5) m 2 mmm 

[0 0 5 5] 

m 7 (4. » 2 mmm n m ^ 4^2»^*ft iiiif& ^ /i^ l t -i, o 

[0 0 5 6] 
[0 0 5 7] 

|I18«±. 7^-XT-'-^'<7)$5i^^|^^^t-Cv^^o 
[0 0 5 8] 

7i-X7'n y FUS E PR0Ml*I<7)l-t y h 7 ^ -X^^F U S E , :$:15iJ-e 
1 2ffi<7)-7^-X*T-FU S Eti. 1^x.{f> ^-y 7°i!;f^co^;$:|5^X(±>f^^-tr;K7)ii: 

[0 0 5 9] 

:^f^jT'(4, 8 h^T^yn^-^ At-'-^ '(?!lx.ti;\ Hamming Code (jE5ttif4> ^Sl 
-fb Hamming ^f-^) tci ^)#-^^b L^ 1 2 tf y h c7)^^-^|= t LT, 1 2 1@<7)-7 ^-X^T■ 
F U S E H«§ii^-ev>-5,o 

[0 0 6 0] 

tifeoT, /N°7-:t >B#tZ, 7^-X^^FU S E;0^^li^ai$^^-r-^{4, 

NSRATION AREA X) LT. ^-^fl/m 19 aTjEHII^ 1 1 A Xt> n >2, 

o 

[0 0 6 1 ] 

^^■^lf/ml9BIiEliI^l 1 A (4. 12 h<7)-r'-^^8 If 7 h ^t^t'- li^^-f-'l) i: 
fiJxff. n (nfig^feiS:) ^ y S »9 3&^'??^Ei--2)*i'^tl{4. -^O n t' -y h 

^tti±i:6^oiTiE-r^o ^LT. m-^75-ofIiE $ ti;^^ 8 If 7 h(7)T-'-^;^^ ^fgrn -y B 
L OC K|*I<7)^ y^HII^L ATC HH'^ y-f-^ti^o WJtrti. 9 y ^HIJ^ L A T C H (4 

[0 0 6 2] 

'^'is. ^t^y-ny iJ'BLOCKii. -^Jx-ff. 121 7 ^ ^ 'j r n y ^ (DRAMl, DR 
AM2, SRAMl, SRAM2) O ^ *>c7) i otc;jS^i-;z, h LT ^) i L. s£vM±. ^ 

n^^-th U v-f $im7*n y ^'-t^^j J: v^o 

[0 0 6 3 ] 

fUf^EIi^l 5f±. m7L\t^ 7 y^mS&L ATCHH7-y9^?nf.:7i-XT--^'tr*o* 
[0 0 6 4] 

COi^tZ. IS2^M0!l-e{i, ^■^'ft^n/cT-'-^^^i-X^^FU S EtCT'nx^ 
AL. ^-o. 7^-Xm^^FU S E*-e>^<%^ai$nf^T'-i?{4. Sv^tei^Mi^^^ft L. 

tbtiE# 2003-3086712 
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[0 0 6 5] 

, jE L T-'- 5' ^ V ■;/ ^ -r ^ 1 7&^T' ^ -S) o 
10 0 6 6] 

mn<D\£ y hm:^K tl-^tf/M ^) ITiElllj^ 1 1 A J: -2,^ l9 fIiE75SDrtg^M: ^ h 
[0 0 6 7] 

(6) m 3 ^iSfe^j 

[0 0 6 81 

m9ii. m3mmmi^zmiy^^mi^mmm^'^7jkLx^-^o 
z(D^^mi^mmm^ii. m2mmmizm^i>^mi^mmmm mi mm) tit^^t. 
m^m/'m<omjEm^ (dec/eco i i A<DiiLWnza^m^m-r^o 

[ 0 0 6 9] 

BP*>v m 7 O^jT'li, ^T<7)^ ^ >J -7'n -7 (DRAMl, DRAM 2, SRAMl, 

SRAM2) lofitt. m^^ym^isiEm^i i Ai}mifhti/z:^^^ ^mx^ 

fi, loo^^'j •7'n 7 ^ (DRAMl, DRAM 2, SRAMl, SRAM 2) 1 
o-fo, «-^§|/MOBliEliIl^l 1 A^J^-'iSlfbtl^o 
[0 0 7 0] 

zcom^, m^i£. y ^ (drami, dram2, srami, sra 

M2) 1^<D7 -y^m^L AT CE\HX^±-t^T )l^y r^^-j.- hn^lii^V^ h 
[0 0 7 1] 

hn>tcj:<i,V7 hJ^7-;i^l&^1--2)PTH&1455^^*'i)*#^ (SEU: single event 

upset) xi>. ^mmrx:i'yi7if^(Dm^^ymnaiJEmmi<zx*). mn^^m. miE^^-^m 

[0 0 7 2 ] 

taii. -e<7)1tfeO«^t;ov^-Cf±. mzmM\^fz%\-m^miiWi'CXi)^tzib. Z.Z.X\t. 
[0 0 7 3] 
[0 0 7 4 ] 

7ji-X7'n 7 F U S E PROMrtO 1 -t -y h ^<7) "7 ^ -X^T-F U S E . WJ-^ 
{±. 1 21@<7)7^-X*i=-FU S Efi, -^x-tf. ^yzfmi'^<Dm^Wc^Xli^§,-t)U(D^ 

[0 0 7 5] 

3^^J-ef±, 8 e-y hoyn^-^ At-'-^ -^JxJf, Hamming Code (lEm^Zli, MM 

'ft Hamming ^^-f-) H J: fJ^^-^'ftL. 1 2 Vf y h O^-^lf LT, 1 2 ^@<^7 :x-X*T• 
F U S E ^c#|:^i^t?v^-?,o 

[0 0 7 6] 

ta&oT. tRIxJf, /^°'7-^>'B#^I. 7i-X^^^FUSE:*^'bi%<^ai$^X'5)T'-^{i, 

NSRATION AREA X) ^MSLT. ^^tgr O y ^ B L O C K |^<^ v 7 -^lill^ L 
ATC HtCv -y^^^X^o 

aiiE# 2003-3086712 
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[0 0 7 7] 
[0 0 7 81 
[0 0 7 9] 

^ - -e, U^^/m ^ iTiElHli^ 1 1 A I 2\£y h cOr-'- ^ ^ 8 if y h (OT- ^ izm 
[0 0 8 01 

=ti3. ^t^^'n y ^ B L OC K{i. 15iJx.fi\ HI 9 <7)^ ^ U "J'n y ^ (DRAMl, DR 
AM2, SRAMl, SRAM2) o 1 ot;;ti^-r ^ t LT ^> J: L> slcv^ti. ^ 

[0 0 8 1 1 

1 Atii I9^g-^$n. eimiaK 1 5 IC-gt^^^x^o 
[0 0 8 21 

|s6oT, ■KtC, 7^-XSi^FU S EOM^,1±;^^^jg;< . 7 ^ - X^^^F U S E CO ^ O 
^o;«»-5i5iELv^T-*-i5' ^mtLTv^^SrV^J^-^, 7 ^ -X*T-F U S E Ti^^l^c^ffi $ tifc x' 

> y -y^m^izis\.^xyy hJ:-7--/}^^±Ltzm^^j:t'i,zis^^xii. -y ^mzmifh 
[0 0 8 31 

'^:fc> mn<Dl£'y hW^K ^I-^ff/f^OriElali^ 1 l Am:^m«9fTIE7i»^'"BTtg^lf y h 

JEHIj^l lA{i. m-^^l 1 liZMx-Xi, X^^o 
[0 0 8 41 

(7) m 4 ^jfe^j 

[0 0 8 51 

mi ifi, m4mmmizm^^^F-mi^mmmm^7r^Lx\^^:ho 
m4mmmii. m2mmm^^hiz^i^Lfzi,<Dx^t)^ w-^imi 2 ^rmtz^zmffz 
.^jz^im^m-r^o 

[0 0 8 61 

■f- y y" I OlHiZli^ MK.i£. A-^<D ^ y^u y ^ (DRAMl, DRAM 2, SRA 
Ml, S R AM2 ) St>'7^-Xrn y (FUSE P R OM) tS^IE® $ *L^o ^ 
^)-fuy^ (DRAMl, DRAM 2, SRAMl, SRAM 2) (i. v7hUi>'X^S 
R ^^LTv^^o 
[0 0 8 7] 

7a.-Xrn-7^' (FUSE PROM) *>^^«%^ai r'- ^ {±. #^^'J-rn-y 

^ (DRAMl, DRAM2, SRAMl, SRAM2) v 7 vT. iS' S R H^jgl 
$tL^o ^^-e, ^<7)J: ^ ^'>7 hWvT.i' S RtzJ:-5)^^Mj^H*3v^-C(i. lEiiM-^<7) 
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[0 0 8 8] 

USE PROM) <7)ai:'7^3i^'bftl5!JtC7i-XT-*-^7&^^A:'7$tl'2)^^';7*n y (D 
RAMI) (DXtfmtX-<Dmm^^l>Z^ r-^<Dm*)i:^liiT!)--OnJlE-t^fzit>(Dm^^y 

[0 0 8 91 

m^i3-7i-XT'-^7&5A;':j$tL'i>^-t'; ■7'n y (drami) oAPSB^nieE^ti 

-So i/c. |^^<k^l2{i. 7^-X-7"n-7^' (FUSE PROM) oaitlStcSEM^ 
^<D^^^ 7^-XllIimFU S E P R0My5-f>||E^tB$tL^T-'-^(±. ^^-^fb^ 

tL/cfi:ti^ lEiS^i^mEii^tLx Ti^o, h i^i/x^ s R^cA:^/$n-g>ii:B^)^c^I^$tL 

[0 0 9 0] 

W.±<7) J: ^ ^ti^tij; , ^^-XlHlg&F U S E P R OM;^*^ f>f%<^ai $ ti^ 7 ^ - X 
[0 0 9 11 

tS-^fl/fef)fTiEliIg& 1 lAti, 0!lx.(±\ H 5 li^i-J: ^ ^^Hl 1 tC'^^x. 
[0 0 9 21 

liI12(i. ^^-Xr'-^coteit^j^^^LTV^.So 
[0 0 9 31 

7i-XrD y F U S E P R 0M|*I<7) l-t-y h^(Dy zl- X^T-F USE. :$:l^J-e 
{±. 8ffl(7):7pL-X*T-FU S Efi> ■^Jx.(i\ ^ y 7°Kif^co^:^IS^X{i^^-t ;K7)#:-^ 

[0 0 9 41 

^^-^-fbff 1 2 75^^7i-Xlili^F U S E P ROWDmtl^liZm^^n-^bfztf) 
y J--Xm=f-F U SE^^hm^m^ixtzS ^ y ^(Dyti -^-y l,r-'- li. m^ii. Ham 
ming Code (MtKi, mmit Hamming #-^) IZ X i)W-^it^n. 1 2 Vf y h 0^g=-^f§ 
tLT> ^^^^j^(TR ANS R AT I ON AREA X) iz^m^ti^o 
[0 0 9 51 

l^^oT. '^Jx.{i\ ^N°7-:t>B#U. 7^-X^^F U S Ey^^^M-^m^tL-ST-'-^fi. 
^f-^-fk^tL/w 1 2 hco-r'-^' <h^oT. $5iillJ^(T R AN S RATION AREA 
X) ^MfiL. «-^fl/'m'9iTiEllIJ^l 1 AtCA:'J$tL^o 
[0 0 9 6 1 

m^^y^m n miEm^ l l a (±, l 2 if y h (^-r-- 5' ^ 8 y h cOr-'- ^ tc^l^-f ^ t 

L0CK|*1<7)^ y^lilg&LATCHtlv-y^^tL-So ^^-^J-Cfi. ^ -y ^Hlj^ L A T C H l± 
[0 0 9 71 

Mtg^'n -y ^'BLOCK{±. -^J^ff. HI l<7>^^'jrn-y (DRAMI, D 
RAM2, SRAMl, S R AM 2 ) O 9 1 ojcffi^i" LT ^ J: v> 

[0 0 9 81 

aiJffllilK 1 5{i. -eajx-ff. 7 y^lHlJ^L ATCH{C7 •y^;^tlfc7^-X•r'-^'^C^o' 
[0 0 9 91 
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fb^l 2 tCJ: I9|?^<b$n/cm. $5ii^51E&tC$5;3i$n. ^tg^a y ^ B L O C K 1*1 

I 0 1 0 0 ] 

t^oT. '(Stc. S E<7)m^14;6*fg:< . "7 ^ -X^T-F U S E <7> ^ 

10 1 0 1 ] 

(8) m 5 ^M^J 

[0 1 0 2 1 

izmm^m-t^o 
[0 1 0 3 1 

■^■y y 1 Ol*|{C(i. -Bajxtf. 4 o<7)^ ^ >; y ^ (DRAMl, DRAM2, SRA 
Ml, SRAM 2) RVy :i--Xy'a y ^ (FUSE PROM) 7&^@£g$n^o 
'Jrn-y^ (DRAMl, DRAM 2, SRAMl, SRAM 2) (i, ~>-7h^v>?>^S 
R^r^LTV^^o 
[0104] 

y^-^ruy^ (FUSE PROM) /i>^'bfI^ai$ti'2)T-'-^(±, -y 
i> (DRAMl, DRAM2, SRAMl, SRAM2) l*I<0 >- 7 v ^ S R 

[0 10 5] 

^C-e, »5^Jfe^jT'(i, (FUSE PROM) ^ai:':'^^!^^-^^!: 

§11 2^:^m.L. ^^^Urn-y^ (DRAMl, DRAM 2, SRAMl, SR 

AM 2) 1*1 7^'-^0|fii9 ?:^m:^-oiTiE-r^7t:*bO^I-f-f^/m'9fTiElaIII&l 1 A^SS 

:b^i^^fzt^. mz$%V)r-'~9:^m^LXi>. ^S-^fj/M iTiE[UjE& 1 lAJictf). 

[0 1 0 6 J 

_ iy._h<7) J; 9 ^tifietCct , ^i-XmSSFUSE P R OM:^^hm^tii^fi^ y ^~ X 

7^ -f T-'- ^ Off ai t >t ^ ^ lEfit tctf 9 ^ i: § ^ o 

tl-^^/MiJfllElll]^ 1 lAfi. liz^^Xi>X\^^o 
[0 10 7] 

^5^5i^Jt:-{i, 7i-X^T-FUSEtZ{±. 8 If y h r-'- 9 mim^n^:^^\ ^ -y ^ 
mi^L ATCHIC{±, m^VC^ia-fz\2y£yYr-^if^y^^^>t>o Z.(Dtzib. m^M 

MMizmt>^^mi^MmMmii. y ^ - xm^v u s e <Dmmmz^\.^x n+^izm^^:^^ 
. y ■y'^mmLATCH(Dmmmzmm-A^$>^m^izmMx^:bo 

[0 10 8] 

IMl4fi, y ^-XT-'S^<D^mM^i7^LX\^^:ho 
[0 1 0 9 J 

y ^-Xya y FV SE P R 0Mrt<7) 1 -t y h^<7)7^-X^T-F U S E. ^MX 
li. 8^@<7)7^-X^^FU S E(i. m^li\ -f- y ■^mi'f(Om4^^^Xli^^^)i^<D^m 
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[0 110] 

^^jT'li. ^f-^fbt? 1 27i>^-7^-X[pII?&FUSE P R 0M<7)ai;^j® 
> 7i-X^T-FU S E7j-^II.^^m$n/.:8 If -7 h(7)7°Oir7AT-'-:J'{±. Ham 
ming Code (IE?ttc(±. Mmit Hamming tii i)?^-^^!:^^. 1 2 h (D^m^ 

t LT, ^illS^(TRAN S R AT I ON AREA X) iZtmM^ti^o 
[0 1 1 1 1 

n^it^tifc 1 2 If-;/ h(7)r-'-9 ( T R A N S RAT ION AREA 

X) Srl^ffiL. ^H^rn -7 B L 0CK|*I<7)7 y^HII^L ATCHIC7 y^^ix-So ^f: 

^JT'!±, 7 y^HlSSL ATCH{i. ^^-X^T-F U S E>0-<b»c<^ai$:fX'i)^?-^'fl:$tL/^ 
1 2 If y hO-r'-^tCitfDL-C, 1 2 fil^tt ^ tiTV^^o 
[0 1 1 2 J 

[01131 

- - -e. m^^Xm ITiElali^ 1 1 A Ji, 1 2 If -7 h <Dt-'- 9 ^ 8 \^ y \(r>r-^ Km 

(n{±g^.m) If -7 hc7)g£»9^s#:£i-^Jtt^tC{±. -g-O n If h Offi »9 ^^^^/{(^oiTiEi- 
[01 14] 

^H&-7'D yi^BL0CK{i. -^Jx-tf. HI 3 0^^';7'n-7i^ (DRAMl, D 
RAM2, SRAMl, S R AM 2 ) <7)^ 1 oUffi^-t^ t LT ^) J: v> ^Jc^Mi. 

[0 1151 

itmi 2KX*)W-^it^tifz'ik. mmm^iZt^m^ti. ^ttg-Zn y ^BL0CK|*| 

y-^lEll^L ATCHtiv y^^tiTtf^. SlJ^Illl^ 1 2 <7)^fr-C. ^I-^H/M «9 fljEHI 

s& 1 1 Atci nm-^^n^o 

' [0 1161 

i^£oT. -fSU, ■7^-X^T-FU S E<7)#^tt7&«®< , ^jx-XS^FUS E<7)9 
i|075^75^'iE L v^-r - ^ ^i^^t L T ^ v^t^^, 7 ^ - X^T" F U S E <^ l?cc^m $ :h,7t -r' 

-^75^ fris^-t;. \^hii-\^h(D^^mxm^fzr-9 K^-h^xx^^-ofzm'k. '^h\z\± 

a/cm-^tff/m»)iTiEIiKl 1 Am:-&m«)fIMtg^^iJffli-'2>C t), JELv^t-*- 

^ *IJ» [5|S& 1 5 t;^^T- ^ ^ o 
[0 1171 

^i3. |£ 19 (7) If -7 hm^^^ m-^ll/mf9iTiE[iIi^ 1 1 At- J:^mJ9iljE/i>^'Drtg^tf -7 h 

[0 118] 

(9) W, 6 ^]!fS^J 

[0 1191 

mi 5{±. memmmizmi:>^^^mi^mmm^^7jkLx\^^^o 

^m<r>^mi$-mMmmii. ^— tl, ^Hg-/n-7i5'BLOCK|*|<7)v-7^InIl^LATCH 
ir^^&isXniz^ m^^/m 19 ITiEIilj^ 1 1 Ajl^U'^^-^-fb^^ 1 2^gEML. y y^mm 
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•5> * -5) o 
[0 1 2 01 

^nUct 10. 1^J£fS\ 9 -y^Iali^L ATC HtC7 yf-^tL-^. 1 2 If y h-r-^O^-fc,c0 
1 t: y b C7)>fi75^' V 7 h j:. 7 - 4^ t'tz J: LXLt-oXi,. m.^^/m. ^ iTiEIlIli& 1 1 

K 1 5 ^zm^^x^^o 

[0121] 

S/c, ^I-^tl/|el9iTIEliIl^ 1 1 AHi -r'- ^(^sTjElig^^Jl^li, ±.mi)^i>^ . m 

<^BliE(i> >r:ortglCJ5roTv^>2, (^^ij^ff, (12,8,3)-®^ Hamming ^^^^m-f ^^"k^Z 
{i> M'9fTiEHg:tJfi, 1 e-y h-e^-So ) o 
[0 12 2] 

:L(Dtzib. nlfy hJiJ.T> ■0^Jx.li\ 1 Ify h <7)|fi 19 T^^^^t D 7t i: § (i. ii:*>H, m»)^ai 
M-^S YN5-m:'3 L. =7 y^Iili^L ATC Hi;iELv^T---:5^ ^^#^^^,^-^'2.7 y f-T-*- 

[0 12 31 

7jr-XliIi^2 Ol*I<^ l-fe -y h (8 tr-y h) ^OTi-X^^FU S E, :$:^JT'{±. 8 
>fi07^-X^T-F U S E(±. -B^J^if. ^ y 7"ijj{^<7)^^ft^3?.{±7f^^-{r;K;)#:v^(7);ti6 

E LlC^o'v^T, 7i-X|p|i^2 0 7i>^'bai:'3$^X'2> 8 If y h t"'- SO^'^-^tl/l^ 0 
IliEIili^ 1 1 Ki)^h^ti^iX^ 8 If y h -f--- 9 *)<7)v^-rn7&— Cti^^^ 
■^^bt? 1 2 tcm:^;-r^o 

[01241 

ii^mg&l eTS^ibai^^J^^K^ 8 If y Vr-^^t. t^-^fbf? l 2 t^^v^r. '^ij;t(i\ Ham 
ming Code (iE?ttC{±. ^M'fb Hamming ^?-^) i ^^-^ft $ tL, 1 2 If -y h r'- ^ ( 

r^-^l^) tti:Z>o V -y ^ lHlg& L A T C H ti . 'J "7 1/ -y v ^ 9 -y ^ ^ o y ^ # ^ refclk 
^o'V^T, C<7) 1 2 If -y h T--- ^ ^7 y ■f-i-'^.o WJ-e(±. ^ -y L A T C H {±. 

■^'fbff 1 2 7i-^ai:^^tl^tf-^'ft$il.;t: 1 2 If y Y (DT- 9 \,Zt^^^\^X . 1 2101^1^^^ 

[0 12 51 

9 y^mS&L ATCHO-T--^{±. ^I-^t^/fe UiElill^ 1 lA^llffiLT. $lJf^IllS& 
1 SlcAtJ^^-So SlJ'^Hlil&l 5(±. m-tf?/mi9iTiEIlll^ 1 1 Aoai;»3T-'- ^ ii^o'v^ 

[01261 

- - -e, m^^y^m f9 ITIEdll^ 1 1 A (i. 1 2 If y h f-*- iJ' ^ 8 tf y h t-*- ^ {zm^-T 
i>t^iz.m^ii\ n (nfig^m) If -y h 0 7!>^'#ft-r 'S^i'^icfi^ -e <7) n if -y h <7) 
^r^ai:*^oiTiE1-^o ^LX. ^I-^;0^oiTiE$tL/c8 If y hOx'-^75^ ^tir- ^ 

t Lxmmm^ 1 5 ic-gt^^n-So 

[0 12 71 

tfz^ m^^/m^miLm^i 1 Ati, nif y Tj^'ff^-r^J^'^^izti. mi9itai 

M-^S YN^m:t>i-i>o 7 .y^T-'-^"; -7 y ->3.$1J'^|i]i^ 1 7{i, mO^ffilg-^SYN 
^r^tt-S.^, ^4R«-^SEL^aJ:^jL. ^I#§ff/Mi9fIiEllIi^ 1 1 AomtlM-t^M^I- 
'S J: ^ tc. 1 6 iUVm-t^o 
[0 12 8] 
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-f-LT, -7 U y vo. V n -7 i^^-^ refclk ^ 9 y -^lali^L A T C H <5, t 

> 9 y-^lHlSSL ATCH(±. ■? ^ - Y ^< y ^ ^fifzT- 9 . fiP*>. tl-^fj/M iTIE[iIg& 
1 1 AOaS:^JjM-^^f^^1l:L7t 1 2 If y hr-'-^^. SS. ^ y^-T^ ( 'J 7 y v a.iJ> 

[0 12 9] 

- ^5^»^^^^-^'ft$tL7tf^. ^«7)8 l^ -y h-r-rJ'Ti^'^ -y^dli^L ATCHtC7 y^^n^o - 
of^ii, ^I^§l/Mi9iTjEIill^ 1 1 A7)^^m0^mM-^S YN7i)^~ai;»j$tL^j^t;. ^X-^tl 
//m»9iTiEIiIli& 1 1 A75-^ai:^$tL^ 8 e y h r'- ^S' 7&^'#-^fb$ ti, fItK, ^ y^Hlj^L 
ATC HtCv y ^^^i-2)o 
[0 13 0] 

t3£oT. jSlc. ^ y^Hlli&L ATCHc7)i=^1475^~1g:< . V 7 h - ^ ttz i ^) . v y 
■f-0i^L ATCHO^ *)<^^o^-75-'iEH/^T'-:J' ^f^JtL^t < ^ o /it^-^-e ^> . y 
ftH^ifbtiTt^X-^^/mfJUiElnlKl 1 Atci^^OsIiE^tg^fiJffli-^S^ fcicj; 19, 
lELv^T'-^'^lr^J^lill^l 5Hl£ia|-e§^o T- 9 i^^^^-t :hm.^z^ ^ y ^ 

Eli^L ATC H<7)T-*- :5'^';7l-yva.-r^Ct(Cj;(9> 9 y ^HIl^L A T C H|*|<7)|et) 
e y h WiiiK m^^/m 0 HTIEIili^ 1 1 A <7)|£ 19 iTjEig:^j ( if y h iSc) ^ Jim ^ ^ t ^) ^ 
< ^rt). -^tc, iELv>T-*-^^aimisIj^l SlC-^^-C^^o 
[0131] 

(10) mi^mm 

[0 13 2] 

Ell 6(i. ^7^»JlcMt>^^3»#mmiiII^^^LTv>>2,o 
II 7 ^M^J (i . » 6 ^ife^J O X-h^o 
[0 13 3] 

1^ 7 mmm \<zmt>i> ^mwmnmm^i . m 6 nmrn m ^ ^ ^^mi^mmm^ t jt^ ^ t 

. V •yf-T'-^O'; •7 1/ y vo-BftZ, tS-^^/P 0 ITiElPim 1 1 Aji-'blf-^lf (12 1f y 
h-r-^) ^W.^y i - Y^<y 9 LX. 7 y^ili^L ATCHtcB:o«-v y^^-^TV^^.ar 

[0 13 4] 

IP*). ^6^*lfRlT'{i. mi 5 tii^-Tct -? tl-^$*if^8 e-y h-r'-5'€r#0=~^?-f-fL 
y-^Ielg&L ATCHH#*&i-^/ci6. iif^ill^ 1 6li. ^^it^ 1 2 0#Hi|t^SeM 
$n^<7)tc;itL, ^7^SS^J-e{i. HI 1 6 J: 9 t-. ^I-^fl/fs *9 fJIEIlljm 1 1 AtJi- 

'btf-^lt ( 1 2 e y hr-*-^) ^it^7 -r - Kv<y ^ L-CV^^/ii6. ii^lUj^ 1 6 (i, 7 
•y ^HII^L ATCHcOitHU (^f-^-ftfl 1 2 t 7 y -9^111^ L A T C H t <7)F^) izW.m:^ti^ 

o 

[0 13 5] 

:tl ^ 1 2 If -y h T-*- ^ i: , m^^ym ITjEIeJj^ 1 1 A ttlt) $ 1 2 if y h -r' 
[0136] 

[0 13 7] 

^Zltc, m'Oijm^Lfzt ^It. M-^l^. ^ y ^m^L ATC HHJELv^T-'- 
('j^l^yvi) i-^ChlcJ: M •) fliElil^Ot^:^ ^^x. ^ J: ^ 

[0 13 8] 
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(11) msmmm 

[0 13 91 
[0 14 0] 

^ 8 %mm p ^5 ^ ^mw^mm^<^i . m e %mm m ^ ^mwmmm^ tit-<^t 

. ITiE^nr«-^^ai:^7L. SC/. "7 -X^i^F U S E ^O-'b jE L v^t"- ^^^m L (If 
[0141] 

->7 WJT.^ 1 9 A, 1 9 B75^M$ffl$*l'&-ifJ;*)'2>o 
[0 14 2] 

^I-^f?/ig^)iTiEIilii§l 1 B(±, 9 7-^T-'-^^tI^i-^^:*t;, ^ y ^x'- ^ ^) 

lB(i. iSl9fTiEortg75^S75^^flJ»fi-^o ^Jxtf. Hamming {fi^^^M . fid*,, IM 
OiTiEnlt^. 2mf5^aiprt^-e*^ (13,8,4) Humming 

ti(±, I^OiTiEHE:di±> 1 If -y W<n^k^^mi\^t^ 2 \£ y VXhho 
[0 1 4 3 J 

mk^^fi^t. zfiit. miL-^tixhhfzib^ m&mmmtmmK. m^^/m^miE 

mi^l lBti. mn^.\^m^SY^^^ti-fi>o -eo^*. m^tliE^fifz^ 
, BP*>, ^I-^fff/^OfljEHIJ^ 1 1 Boai^JM-^TS^'^^" - K/sy ^ ^ y^m 

I^LATCHlC9y^$:}X-5.o 
[0144] 

ol'fS-^^'glt^ -7 jL-XT'-^(7)|g^t;'fi^ffli-^ v-7 M^i/'X^' 1 9 A, 19 BUS 
[0 14 5] 

->-7 M^vy'.^J' 1 9 A, 1 9 B{4. SM^*#-^^$tt^ 7 ^ -XllJ^ 2 0 I^O 7 

t^rn y ^ B L OC Ktc$£ii-r^o Mr-'- ^ <7)f§^;^?7 y ^HJj^ L A T C H ^D^-Cf&^l- 
^ tiE^-t^ ^O^i-Xr-'-^Ji, lELv^T-'-^-e^'&o ^^-C. ^ti^, ^f-^-fb 
Lfjf^. 7 y^Hlj^L ATC -y^i-^o 
[0 14 6] 

^Oidtc, ^^*feMT-{±, ^^r-^-fb^ti^t^ jl-Xt-*-:5'^7 y^L, v y -f-T-'- ^ 
m-^LTtmn, 01^ tc^iill-^ dilute jo v^T. ^— ti, 7 •y^T---^' {CM 1975^^:^1:, 
^^o, ^^^?:iTiE-e§^h §i4, M »9 ITIE? tLTtrr-'- ^ 7 -f - K/s -y ^ Stf. ^ti 

iE-eii=Srv^<h 7^-X|iI|^:d-^M<^aJL7t:7^-Xr'-^?r. ^y^'. v yf-r'-^ 

t LT7 y -f-r-So 
[0 14 7] 

, V7 h j:.7->&<!:nc J: f9. 7 y ^Uli^L A T C H<7) ^ -fc><7)^075-75?jE H^^t"- 
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[0 14 8] 

[0 14 91 

(12) m 9 ^ife^J 

mr. ^9^M^jtcr5i^P'S)^##:*«iHi8Stcov^-rm^-r-So 

[0 15 0] 

mi 8{i. ^9mM^Jt3r^^-2)4^*#m«la]lf&^^LTu^^o 
[0 1 5 1 1 
[0 15 2] 

[0 15 3] 
[0154] 

-g-LT. E-7 jL-XlalS&2 0 B t>II<^/±l $ ti/i-r'- rJ' 1 1 a tCJ: Om-^i" 

^ o 

[0 15 5] 

7^-XT-'-:5'<7)|r3iMS&t-MLT{i. 7i-X[5||?§2 0 A, 2 0B<l:-7i-X 
OlEisl^lf&TRANSRATION AREA X ) m^-^K^ < i 9 ^^^i-^l^ti. |5l±(7)X 

[0156] 

■7 h ^ S R ^rfflv^T. Ti-Xr'-^^ ?r T;i'*g^-r'&«^J-e*'5.o 

[0 15 7] 

ii , ^ ffl ^ :^5^>^~>frf IJ 1 7^ ^ w <!: 75^# V 

[0 15 8] 

*f^tz, ^ji-Xr-'-^^^ -7^1-^9 y^lilif&LATCHlCMLTfi. y y^m^L 
ATCHOy^ h J^^-t;M-r^{imi4:^^~+^-e4-v^J; ^ 'ttt-^tcfi. 9 -y^Hll^L AT 
CHOEHfftc^^-^'fttll 2 c ^ISgL. -eoitf^t^m-^^l 1 c ^i2M-r'5>o v7 ^^v 
X ^ S R^-P>m*&^n-2> "7 ^-Xr-*- ^ (i. ;ff-^ft$ix/.:f^, V y^HII^L ATCHHv 
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[0 15 9] 

'tis, ^9|IM^J-?:-(i> #Hgrn y ^ B L OC K 1 , 2, 3, 4 O^-^- H 7 y -f-f-*- ^ 
±r<Dmt^y^ y BLOCK 1 , 2, 3, 4 /O^^^ y^mi^L ATCH^^ 

10 1 6 01 

(13) mi ommm 

[0 1 6 1 1 

mi 9 (±, SI OllM0iJCM^^^4^2»#^f«IlIJi&^^LTv^^o 

(o^iz^^o ^t^ . s 1 o^*fe^ai-ef±. me^mmziiLx. v o.-xt-^^^^ y^ 

T-'-^oif -y hm^«ibi-c t-e, i^^W^(r>mzmt>hU^<r>mtkW^^A^'S^ < 
[0 16 21 

ta^. S 1 O^iffe^jT'fi, 7 j.-Xt-'-^ ti, 4l:fyh<hL. 4 li' y h 7 ^-Xf-' 
^f-^'fb^l 2HJ:oT7 y hT'-^lC^Jfe-r^o Z.<Dm^\t^^fzl My 
-^-b^v -y^y-'-^ t LT9 -7 ^Ih1S& L A T C H ^ ■y^$n-?)o 7 •y^r'-^fi, ^S-^ 
iff/M*7gTIEIlIl^ 1 1 Ate J; i9^-^$tL. 4 If ^ h t"'- 
[0163] 

(14) HJj^^ 

>k^z^ :^^^m<Dm^zmt>h^mwmmm^\zi^m^fi^mmmr^<^^-^xm^irho 

T% ±iiEL/::S 1 7!;MS 1 O^M0!l(Od*>. Sl^oS 1 0 ^M^JtiP^i"^ ©mD^gfi, "7 

T-eti. SI omj6£^J{c*ttDi-'6f^^oillli&0!licov^T|jiggi-^o 
[0 16 4] 

A. ya.-xm^ 

7^-X|aIjf&2 OO 1 7 mi®^T-VDD<!:!#itfe^T-V S S t OF^ tiit^iJIi^ 

-X^^/O-ibtSfiK^n^o MOS h 9 > v;^ ^ Q Por- M-(±, ^Jf^it-^v p75^'A:d L 
, MO S b 9 ^ v>^:S' QN<7)r- h [zit^ $IJtW«-^v n $ tL^o 

[0 16 5] 

C07:x-X|pll^2 0 {i, P--9-'^glf^ -f 7'7a.-X|p]J^=^HU*lt LTV^^(7)T% T'n 
[0 16 6] 

^i-X-T'-^OMc^ai LB#t;ii> HI 2 2 tc^i- J; ^ ^ 5 aUt^jf-^vp, 
V n ^■7^-X||]i^2 0 Z.<r>mX\t^ i-f, SlJ^fg^vp^ "L" ICLT, 

x-r-^<7)'fitcjsi:-c, tatty - v<D]^^)Vizmt-b^0iti^o 

[0 16 71 

" ^zf^;hz. nzx 10 . n^tjy - "H" "L" iizmt-r^o --n. y^ 

-xml■mm^iy-x^^^^^s.m iwmm^m) x^t^ mnm^v n-h^ "a- \,ztj:^xi>^ 

al:^>y- K<7)^^;Hi, "H" ^M^f LMtt-So 
[0 16 8] 

B. mum^ 

112 3;!at;^'iii2 4 (i. miiR.m^(r>m^7r-Lx\^^o 
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T^^LTv^^o y-^HIi^S E L ECT(±. MMiE-w S E Hzm^'^^X . y^-Xm 
j^ji- ^ O 7 i - X T-'- ^RX/m-^^Xm n iTiE|5IIE&75^ h<or-:^(D^ O v^-f^Ti^-:^ ^ 

[0 16 9] 

X ^ -7 ^[gg&S E L E C Tii. h7>;^-7Tr- MUif&TGA, T G B S.O='-r ^ 

[0 17 01 

C. ^^F^'fttl 

If-t-fk^l 2 7.^7 )V-'y:r^T (Ex-OR) HII^^* LTv^-5>o z.<D^i7 7. 

^ )V-'yy^Tm^^m^^X. 1 \£ y Y <r>m^m yL \ . x2. x3, x4. cl, c2, 
c 3 ^M-T'&o 
[0171] 

D. yy^m^ 

|gI2 6(i^ y •yi-m^<Dm^7f^LX\^^:ho 

Z<r>9 y^m^li. ^' >/'^-^ I V 1 ~ I V 6;5.0'-:'-> KHII^ND 1 , ND2^^Lr 

li. ^ I V 7 ^#ia-r^-l<i:tc j: *9 n y ^m^b c 1 k i: «9 , :^-o, 4 >ys- 

I V 7. I V 8 t J; n y i^m-^-a c 1 kt^-So 

[0 17 2] 

^n-y^^^-^c 1 k tcp LTf±. fijx.{i\ HI 2 7 tc^l" J; ^ "7 ^ -Xt"'- ^ ^ 9 7 
fiP*>. M^<Dy ^-XT-^ i:y y^-r^t^^BLlfy ^-Xf-'-i^<Dnmm 
^■A^^j:^titit^lZii^ n y ^r-g-^normal elk ^^Msgffl^ti, ^ y ^"T- 9 (O^) y 

Vy'y fiP^, m-f-ff/M0fTjEllISS>&^'bm:b^^X'2.T'-^^St>^7 ■y^i- 

^ h ^ 13 (i. 7 y V i 7 -y f- n -7 ^ ^^refclk $ tt^o 

[0173] 

ii-i-^ n y if -^normal elk h V 7 1^ y 9 y n y ^^g-^refelk t<7)^t)#x. 
f±. y y ^y"- 9 y \^ y =LUmm^ii-h^ti^K^WRm^^ E L=^fflv^>?,o 
[0 17 4] 

X-ny-'-9\t^ ^P^tc{±, -7 'J -y 7°7n -y y^M^n^ ^ ^/-^--^ I V 2 K 
EIS&ND 1 ii-^h-f^^mx y y-^gpt. "7 y 7'-7n -y y'mm^fi^-i I V 4 i: :h 

> Klali^ND 2 55^tb^^^2 9 y^glSi: -y^^n^o 
[0 17 5] 

')-ty hm-^ii. KHJi^ND 1 , N D 2 A:t; $ tL, 7 -y f-r-*- ^ ^ 'J -fe y h -f 
[0 1 7 6 J 

112 8{i. ^I-t§l/'m^)fTiEIiIJ^<7)^j^^LTv^^o 

m-^tf/M'9iTIE|pIif&t±. syndrome t^aillIS&2 K mnUm^klUm^ 2 2. y. ^ 
)V-i^y'^7 (Ex-OR) [Hlj^S.?/^T|Hll^ (OR) i:^LX^^^o syndrome ^aiHI 
1^2 Ifi, 7 y h <^^^-^i§ y K y2, y3. y4, y5. y6. y 7 ^-hm^ 
-t^fztd<Dm-^sl, s2, s 3 "k^f&i-^o ^(Dm-^- s 1 , s2, s 3 <7):t T ^ t t 

[0 17 7] 

m *)i^LW:^iiim^ 2 2li. syndrome ^mm^ 2 KDiatim-^s 1 , s2, s 3 IC^o* 

■t) el, 82, e3, e4, e5, e6, e 7 t 7 \£ y h y 1 . y 2 . y 3 . 
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y4, y5. y6. y 7 t <^ ^ v -/^f T * i: ^2) .h . M "9 y h Ti^I L v> If v h 

[0 17 81 

Mf)ii®^ai{i-^e 1 , e2, e3, e4, e5, e6, e 7 (i. syndrome 
^tiim^2 Knmtfm^s 1, s2. s 3 -e^fbO^teM-^/s 1 , 2, /s 3 

[0 17 91 

F. 7 y ^-r*- ^ -7 -7 V jLSimiell^ 

112 9 (±. 7 y -^T-'-^ 'J 7 1/ -y v^^Jffllllll^O^^^O^J^^ fCv^^o 
-fe y h 'J -t y h 7 'J y 7^7 n y •7'|1]J^ (SR-Fi Ip/Fiop) 2 3 (±, m^O ttm-ff-^ S Y N 
RLK';-ty h<t-^RE SET:f}^XtJ^i^=ho -t y h 'J -t -y h "7 'J y 7^7 n y t^IUI^ 2 3 <D 

mtim'^ii. miKm-^SEL tfj:^o mnm^sELn. m^^iukdel a, del b 

, I V 9S.y^T> KEI^AD 1 ^Mffii"^ 'J 7 l^ y y^^ D y i^^i 

-^refclk i:^-?)o 
[01801 

7 y 7 -y f-^' n y ^"fg-^refclk (i> EI 3 0 ti^l-J: ^ li. jlMlnliE&D 
E L C, V-ZN^-^ I V 1 0, I V 1 1 RVT> KUl^AD 2 ^MS'T'S 'J -t y h 
ffi-^R E SET ^: 
[01811 

'^tC. 9 y ^T-'-^ 7 y v ^^IJ^Hli^coiJjf^Hov^T^-^iCl^H^-r 
[0 18 2] 

HIS 1 ti. 9 -y ^T-'-^ U 7 1/ -y ->^$IJtfll|llS&<7)itift»^^ LTV^-?.o 

y y^r-^ ^) yv -ji^a-mmmmt. m^m^ sel (= "h" ) 

^mti-r^tmz^ 'j7Py vi9-y^^o-yi5'M# refclk ^Hitlir^o -^O^*. Ilij 
x.(f. m'9iTiE$n/cT'-^^^^S0'*9 y^HIKlc^ y^^iK^ (7 y ■f-r'- ^ O >; 7 U y 
'y:j.mm o C<Of^. ^'y^r--S^')yUyi^zLmm^ii. 'J-fcy hm-^RE SET^ 
"H" ici-^o 
[0 18 31 

3. -eojtfe 

j^JL±<7)*M^j-ei±. L--^fv#ifM-7rL-x, iiv£v#ra7a.-x^, mmmmmry^ 

[0 18 41 

tfz. *|§B^^^J(±. AS I C^t'iOnv-y L S K m.^(Dm.^y'u-y9ii-hm^^ 
[0 18 51 

m's.ti:m.^^^^\,zi.^m^<^^mimiisLx^:bo m^\i. ±-^mm^zwim^^^^m^ 

[0 18 61 
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20/E 



v^T-. u-^'mmmy^-^. mmmmmy^-x^ mmi^mmmry^y^ 

[0 1 8 71 

32] -7 JL-X[5]i^co^J^^i-[lo 
33] 7 j.-XliIg&<7)0iJ^^i-|2lo 

351 1^ 1 ^*fe^Jt;r^3^p^4^3»#^^fSIi]S&^^-t-Ilo 

36 1 mi^mmizmt>^^^mi^mmm^^mirmo 
371 »2^MfiJi-r^^^¥«fli*i«iii]^^^-riiio 

381 tl2*]Sfe^HM:b-Si|^^*#*«liIjf&^^^IiIo 
391 ^3||»JHM:b-5>###:*«[pIfiS^^i-|lo 
3 101 0 3^]!i&0iJfiM^?^#2»#*ftI51g&^7Kt-|llo 

3111 m^mmm^zmi^^^mi^mm^miTf^-rmo 

3121 ^4^te1^jHM^^i|^*^*«lll]^^^-tl2Io 
3131 ^5^WJ{C^*5^iji^#:*mil«&^^-rilo 

3141 m5mmm^zmiy^^^mi$-mmmm^7r:-rmo 
3161 m7^mm^zmi^^¥iSi^mmu^i:m-rmo 

3171 ^8^ife^JC^^^#^frm«lllJ^^^-f [Ho 
3181 ^9^Jfe^jUM^^^2»#:*fftllI{^^^-riIlo 

3 191 mi ommM^zmi^^^mi$-^mm^^7^-rmo 

32 0 1 7i-X|s]j^(7)^J^^i-|2lo 
32 11 7 jL-X|lIK(7)1^J^^i-[IIo 

32 2 1 1112 OS. 0^^1112 1 <7)-7a.-xiiiB&oi!jmsB^^-riao 

32 3 1 ii^llIi^<7)i5!l^^1-|lo 

3 2 4 1 ji^HHf&co^J^^f Ho 

32 5 1 ^f-^'fbfffOl^iJ^^i-IIlo 

32 61 V v^lilJ^OtWJ^^i-llo 

3 2 7 1 ^ V y ^ ^m^-r^m^'7ymi:7jk-rmo 

32 8 1 m-^ff/i^OlTIEIsIji&^O^J^^i-lIo 

32 9 1 7 y^-r- ^ -7 U y vitlJ^liIif&<7)^J^^-rilIo 

33 01 9 ■y^T'-^ v yuy :^Mmm^<om^m-rmo 
33 1 1 1112 9 s.t>'iii3 0 <D7 y ^r'- V y u y ^mmm^<Dmi'^n^fi^^m-t 



[0188 

10: f- y 

^^<t^. 1 3 : 
<7)$iJ^[i]]^, 1 6 

8 : ^^mmmm 

7.9 ^ 20. 20A, 20B: 
2 : M*)^e^t£bliim, 2 3 



1 1 : ^I-^Sf, 1 1 A : ^-tH/M ») IliElPi^, 1 2 : 

14: 7u/^lll!f&. 15: ^t^^'n y ^ [*i 
:l^RIsli^, 17: 9 •y^-r-^' 7 V j-$IJi^|sIlf&, 1 

(S^^*^ -r 5 ^xfg^iBij^) . 19 A, i9b: ->7M^->' 

7i-X|5I!^, 2 1 : syndrome l^mHI^. 2 
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